Interference by pigment in the estimation of microalgal biomass concentration by optical density.
Optical density is used as a convenient indirect measurement of biomass concentration in microbial cell suspensions. Absorbance of light by a suspension can be related directly to cell density using a suitable standard curve. However, inaccuracies can be introduced when the pigment content of the cells changes. Under the culture conditions used, pigment content of the microalga Chlorella vulgaris varied between 0.5 and 5.5% of dry weight with age and culture conditions. This led to significant errors in biomass quantification over the course of a growth cycle, due to the change in absorbance. Using a standard curve generated at a single time point in the growth cycle to calculate dry weight (dw) from optical density led to average relative errors across the growth cycle, relative to actual dw, of between 9 and 18% at 680 nm and 5 and 13% at 750 nm. When a standard curve generated under low pigment conditions was used to estimate biomass under normal pigment conditions, average relative errors in biomass estimation relative to actual dw across the growth cycle were 52% at 680 nm and 25% at 750 nm. Similar results were found with Scenedesmus, Spirulina and Nannochloropsis. Suggested strategies to minimise error include selection of a wavelength that minimises absorbance by the pigment, e.g. 750 nm where chlorophyll is the dominant pigment, and generation of a standard curve towards the middle, or across the entire, growth cycle.